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Abstract
Supported bimetallic PtRu catalysts were prepared by adsorption of a mixture of Pt(acac)2 and Ru(acac)3
(acac = acetylacetonate) in toluene, onto γ-Al2O3 and MgO and the organic ligands were removed by
heat in H2 flow at 300
oC for 2 h. The nature of metal and interaction with each support was studied by
temperature-programmed reductive decomposition (TPRD) and infrared (IR) spectroscopy. TPRD data
did not indicate any contact between Pt and Ru atoms on both supports after the treatment. Ethylene
hydrogenation over PtRu/γ-Al2O3 and PtRu/MgO catalysts were carried out at 1 atm from -50 to -9oC.
The temperature dependence of ethylene hydrogenation of PtRu/γ-Al2O3 and PtRu/MgO prepared from
acac precursors gave apparent activation energy 8.1 ± 0.1 and 6.0 ± 0.1 kcal/mol, respectively.
Keywords: Pt-Ru, acetylacetonate, alumina, magnesium oxide, ethylene hydrogenation
Introduction
Supported bimetallic platinum-based catalysts
have been reported in many applications, for
instance, Pt-Ir, Pt-Re and Pt-Sn for naphtha
reforming (Sinfelt, 1983) and Pt-Rh for auto
exhaust conversion (Shelef and Graham, 1994).
Supported platinum catalysts incorporating with
second metal exhibited improvement in both
performance and stability. Pt-Ru catalysts have
also been widely investigated. The incorporation
of Ru in supported platinum catalysts could
prevent the formation of strong Pt-CO or CO
poisons of Pt (Braccini et al., 2000). In general,
the simplest preparation method for bimetallic
catalyst is by coimpregnation with metal
precursor salts or complexes followed by
high-temperature reduction. Examples of the
reported platinum and ruthenium precursors
are (a) H2PtCl6 and RuCl3, (b) Pt(NH3)4(NO3)2
and Ru(NH3)6Cl3 (Alerasool and Gonzalez,
1990), (c) Pt(NH3)4Cl3 and Ru(NH3)6Cl3
(Martins et al., 2001).
However, the conventional methods using
mixture of Pt and Ru compounds containing
chloride do not allow an ability to control particle
